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ABSTRACT 
The purpose of this study is to produce an experimental 
design for determining the viscosity coefficient using 
jetAudio and Subtitle Edit software, and determining the 
value of the fluid viscosity coefficient by using this 
experimental design. In this study, the type of fluid used is 
packaged cooking oil, and the object used is a magnetic 
ball. The method proposed by the authors to measure the 
travel time of the magnetic ball in cooking oil is by using the 
combination of coil sensors, jetAudio, and Subtitle Edit. 
JetAudio software will record magnetic induction traces as 
the magnetic ball passes the coils into audio format, Subtitle 
Edit software is used to determine travel time of the 
magnetic ball based on jetAudio recording data. The results 
of this study are jetAudio and Subtitle Edit can be used in 
fluid viscosity coefficient experiments. The value of the 
cooking oil viscosity coefficient obtained from this study is 
0,561431096 Pa.s. 
. 
 
 
INTRODUCTION 
 
Practicum activities play a very large and effective role in building concept understanding, verifying the 
truth of concepts, and fostering students' science process skills in physics [1]. Practical activities can 
also train students' skills in observing, predicting, formulating hypotheses, designing experiments, 
interpreting data, until at the conclusion stage. But the problem that occurred lately, there are still many 
schools that do not have adequate laboratory facilities and infrastructure. This situation also occurred in 
Singkawang City, West Kalimantan. 
 
From observations and interviews at 5 state high schools in Singkawang City, it was found that 30% of 
schools did not have laboratory, 46% of equipment conditions are inadequate and totally damaged, 25% 
of teachers have difficulty doing laboratory activity, and around 74% of teachers rarely do laboratory 
activity. In addition to having an impact on teachers’ ability to do laboratoty activity, inadequate 
equipment conditions also have an impact on students' abilities, so students have difficulty in 
understanding physics concepts. One of the practicum tools with these conditions is in the practicum for 
determining the fluid viscosity coefficient. Stopwatch is usually used in this practicum as the time meter. 
Because time measurement is done manually, the results obtained are less accurate. 
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Along with the development of technology, many practicum activities have used technology 
applications to obtain data more accurately. The use of technology to observe the viscosity phenomenon 
has been carried out by several researchers, among them by using tracker video analysis, as well as 
freewave3 software that is applied in learning physics. Utilization of technology in the development of 
practicum tools makes it easy for teachers and students to do laboratory activity. 
 
Determination of the fluid viscosity coefficient can be done by various methods [2-6]. One method that 
can be used in determining viscosity is the falling ball method. Initially, the velocity of the ball dropped 
into a liquid will increase. But at a certain moment, the ball will experience terminal velocity, where in 
this state the object's gravity is equal to the amount between Archimedes and Stoke's force. In practice, 
determining the value of viscosity begins with determining the terminal velocity. 
 
The falling ball method with two coils as a detection sensor can be used in determining the viscosity of 
lubricant [7]. Where the two coils are connected to the oscilloscope and the results are processed using 
freewave3 software. By giving a sinusoidal signal to the coil and dropping the ball into the tube 
containing the fluid, data about the voltage changing when the ball passes through the coil will be 
obtained. From the data recorded in the freewave3 software, the terminal velocity of the ball can be 
calculated. The terminal velocity of the ball is determined by calculating the gradient from the graph of 
distance against time [8-12]. 
 
The value of fluid viscosity can also be determined by using Tracker video analysis software [13,14]. 
Starting by calculating terminal velocity, then determining the viscosity value of cooking oil and oil by 
using Tracker video analysis software. The marble dropped into the fluid will be analyzed, and the 
terminal velocity can be obtained. Then the value of fluid viscosity can be calculated using Stokes 
equation. From the analysis and calculation, it was found that the terminal velocity of marble is inversely 
proportional to the viscosity of fluid. If the viscosity of the fluid increases, the terminal velocity of the 
marble decreases [15-21]. 
 
Determination of viscosity can also be done by using the falling ball method utilizing UGN3503 hall 
effect sensor as an iron ball detection sensor as it passes through the fluid and causes the magnetic field 
of this sensor to change because the sensor is blocked by an iron ball magnet, so the magnetic field 
changed to output voltage [22]. This generated voltage will be processed and recorded as the travel time 
by the Atmega8 microcontroller. The value of viscosity is determined by measuring the ball's travel 
time, density of the ball and fluid, and the distance traveled by the ball. Determination of the value of 
viscosity is mostly done to find alternative methods that are easily obtained and used, and have better 
accuracy compared to experiments that using stopwatch. 
 
Referring to previous studies and needs analysis in schools, the purpose of this study is to develop a 
precise and accurate practicum tool with software that is easily obtained and used, namely jetAudio and 
Subtitle Edit. It is hoped that this developed practicum tools can become as a alternative media in 
learning physics and able to help students to become more skilled and qualified in laboratory activities. 
JetAudio is a software that can read audio and video files. Although jetAudio has the same function as 
Winamp, RealPlayer, and similar-function software, the features of a software certainly have their own 
advantages [23]. JetAudio has features that can rip DVD files to VCD files, create files in the form of 
audio CDs, change the format of audio and video files, or it can also be used for recording. 
 
Subtitle Edit is an open-source software that is used to create, edit, adjust or synchronize subtitles for 
videos. This software can be used to visualize audio waves. This software uses VLC, MPC-HC, Mpv or 
DirectShow to play videos [24]. 
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Fig 1. Display of jetAudio software 
 
 
  
 
Fig 2. Display of Subtitle Edit software 
 
What is new and different from this study with similar studies that have been done before is as follows: 
1) jetAudio and Subtitle Edit is free and easily obtained and used but has the same function as  
freewave3. 2) jetAudio and Subtitle Edit have high accuracy when compared to other free software, such 
as Tracker video analysis. 3) Based on the function in obtaining time data, jetAudio and Subtitle Edit 
are no less rigorous with UGN3503 hall effect sensor. This makes the use of jetAudio and Subtitle Edit 
is suitable for schools that have limitations because the price of the Atmega8 microcontroller is quite 
expensive. 
 
The main question in this study is can the practicum tool for determining the viscosity coefficient by 
using jetAudio and Subtitle Edit be implemented in school physics practicum? So the purpose of this 
study is to design a practicum tool for determining the viscosity coefficient by using jetAudio and 
Subtitle Edit that is suitable for use in schools. 
 
 
METHOD 
 
The tools and materials used in this study are: 1) coil wire, 2) digital scales, 3) crocodile pins, 4) rulers, 
5) calipers, 6) connecting cables, 7) PVC tube, 8) magnetic ball, 9 ) audio plugs, and 10) computer. 
 
Determination of Fluid Viscosity Coefficient Using jetAudio and Subtitle Edit 
Haris Rosdianto, Emi Sulistri, Anis Nazihah Mat Daud 
 
DOI: 10.26737/jipf.v4i2.1203   86 
 
 
Fig 3. Schema of the Experiment 
 
The procedure of this experiment: 1) determine the mass and diameter of the magnetic ball, 2) calculate 
the volume of the magnetic ball, 3) calculate the density of the magnetic ball, 4) determine the mass of 
cooking oil, 5) measure the volume of cooking oil, 6) calculate the density of cooking oil, 7) arrange the 
tool as shown in Figure 3, 8) set the distance between coils, 9) drop the magnetic ball into the tube and 
record the magnetic induction trace using jetAudio, 10) determine the travel time based on jetAudio 
recording data using Subtitle Edit, 11) calculate the viscosity coefficient of cooking oil using equation 
1, 12) repeat steps 8-11 by varying the distance between coils, which is varied by 15 cm, 20 cm, 25 cm 
and 30 cm. 
 
Following is the equation used to calculate the fluid viscosity coefficient, 
 
   (1) 
 
where 𝜂 is the fluid viscosity coefficient, r is adalah the radius of the ball, g is acceleration of gravity, 
db is the density of the ball, df is the density of the fluid, and v is terminal velocity [25,26]. 
 
 
RESULTS AND DISCUSSIONS 
 
Before the experimental steps to determine the coefficient of cooking oil viscosity, some parameters 
must be measured as a support in data analysis. The measurement results of these parameters can be 
seen in table 1. 
Table 1. Technical specification of tools and materials 
Measured Parameter Values and Units 
Mass of magnet ball 0.008 kg 
Diameter of magnet ball 0.014 m 
Volume of magnet ball 1.43 x 10-6 m3 
Density of magnet ball 5,568.103 kg/m3 
Mass of cooking oil 0.9 kg 
Volume of cooking oil 0.001 m3 
Density of cooking oil 900 kg/m3 
Acceleration of gravity 9.8 m/s2 
 
Then the experiment to determine the viscosity coefficient of cooking oil was carried out. Data analysis 
for the distance of 15 cm can be seen in table 2, for the distance of 20 cm can be seen in table 3, for the 
distance of 25 cm can be seen in table 4, and for the distance of 30 cm can be seen in table 5. 
 
𝜂 =
2
9 𝑟
2𝑔(𝑑𝑏 − 𝑑𝑓)
𝑣
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Table 2. Data analysis for distance = 15 cm 
No. t (s) v (m/s2) ɳ (Pa.s) 
1 0.171 0.877192982 0.567877838 
2 0.168 0.892857143 0.557915069 
3 0.168 0.892857143 0.557915069 
4 0.165 0.909090909 0.5479523 
5 0.17 0.882352941 0.564556915 
6 0.167 0.898203593 0.554594146 
7 0.172 0.872093023 0.571198761 
8 0.166 0.903614458 0.551273223 
9 0,.169 0.887573964 0.561235992 
10 0.17 0.882352941 0.564556915 
    ɳaverage = 0.559907623 
 
Table 3. Data analysis for distance = 20 cm 
No. t (s) v (m/s2) ɳ (Pa.s) 
1 0.235 0.85106383 0.585312684 
2 0.223 0.896860987 0.555424376 
3 0.241 0.829875519 0.600256837 
4 0.232 0.862068966 0.577840607 
5 0.225 0.888888889 0.560405761 
6 0.216 0.925925926 0.537989531 
7 0.222 0.900900901 0.552933684 
8 0.235 0.85106383 0.585312684 
9 0.237 0.843881857 0.590294068 
10 0.227 0.881057269 0.565387146 
    ɳaverage = 0.571115738 
 
Table 4. Data analysis for distance = 25 cm 
No. t (s) v (m/s2) ɳ (Pa.s) 
1 0.284 0.88028169 0.565885284 
2 0.275 0.909090909 0.5479523 
3 0.281 0.889679715 0.559907623 
4 0.277 0.902527076 0.551937407 
5 0.274 0.912408759 0.545959746 
6 0.28 0.892857143 0.557915069 
7 0.279 0.896057348 0.555922515 
8 0.282 0.886524823 0.561900176 
9 0.276 0.905797101 0.549944853 
10 0.283 0.883392226 0.56389273 
    ɳaverage = 0.55612177 
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Table 5. Data analysis for distance = 30 cm 
No. t (s) v (m/s2) ɳ (Pa.s) 
1 0.342 0.877192982 0.567877838 
2 0.337 0.890207715 0.55957553 
3 0.335 0.895522388 0.556254607 
4 0.341 0.879765396 0.566217376 
5 0.329 0.911854103 0.546291838 
6 0.339 0.884955752 0.562896453 
7 0.328 0.914634146 0.544631377 
8 0.333 0.900900901 0.552933684 
9 0.337 0.890207715 0.55957553 
10 0.343 0.874635569 0.569538299 
    ɳaverage = 0.558579253 
 
From table 2, from experiments conducted 10 times, it appears that the travel time of the magnetic ball 
in cooking oil is relatively constant, so that the terminal velocity is relatively constant. The measured 
viscosity coefficient of cooking oil is also relatively constant. So for the distance of 15 cm, the value of 
the cooking oil viscosity coefficient on average is obtained by 0.559907623 Pa.s. 
 
From table 3, from experiments conducted 10 times, it appears that the travel time of the magnetic ball 
in cooking oil is relatively constant, so that the terminal velocity is relatively constant. The measured 
viscosity coefficient of cooking oil is also relatively constant. So for the distance of 20 cm, the value of 
the cooking oil viscosity coefficient on average is obtained by 0.571115738 Pa.s. 
 
From table 4, from experiments conducted 10 times, it appears that the travel time of the magnetic ball 
in cooking oil is relatively constant, so that the terminal velocity is relatively constant. The measured 
viscosity coefficient of cooking oil is also relatively constant. So for the distance of 25 cm, the value of 
the cooking oil viscosity coefficient on average is obtained by 0.55612177 Pa.s. 
 
From table 5, from experiments conducted 10 times, it appears that the travel time of the magnetic ball 
in cooking oil is relatively constant, so that the terminal velocity is relatively constant. The measured 
viscosity coefficient of cooking oil is also relatively constant. So for the distance of 30 cm, the value of 
the cooking oil viscosity coefficient on average is obtained by 0.558579253 Pa.s. 
Table 6. Recapitulation of data analysis for each distance 
Distance (cm) ɳ (Pa.s) 
15 0.559907623 
20 0.571115738 
25 0.55612177 
30 0.558579253 
ɳaverage = 0.561431096 
SD = 0.006644175 
 
Table 6 contains the recapitulation results from data analysis for each distance. The value of the cooking 
oil viscosity coefficient from the measurement results for each distance is relatively constant, this can 
be seen from the small standard deviation value, which is 0.006644175. On average, the value of the 
cooking oil viscosity coefficient can be determined at 0.561431096 Pa.s. So it can be stated that the 
experimental design of determining fluid viscosity coefficient using jetAudio software and Subtitle Edit 
can be implemented in physics learning in schools. 
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CONCLUSION 
 
From the results of data processing, the value of the cooking oil viscosity coefficient is 0.561431096 
Pa.s. This shows that jetAudio and Subtitle Edit software can be used to obtain the travel time data of 
the magnetic ball, which is then processed to calculate the value of the fluid viscosity coefficient. So it 
can be concluded that this experimental design can be implemented in school physics practicum. 
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